described a disease entity characterized by the accumula tion of proteinaceous material within the alveolar air space, which they termed pulmonary alveolar proteinosis. The etiology of this disease is unknown, and since the original description, the origin of the intra-alveolar material has been discussed extensively. Rosen et al. (1958) proposed that this material accumulated as a result of the alteration and degeneration of the alveolar lining cells, but others believed that it was derived from passive transudation of plasma constituents (Taxay et al. 1960; Stansier and Bourgeois 1965) . Some investigators considered that the material accumulated in the alveoli either from overproduction (Larson and Gordinier 1965; Nicholas et al. 1965) or, more likely, as a result of inadequate clearing (Heppleston et al. 1970; Corrin and King 1970 Costello et al. 1975 ) that the intra-alveolar material contains evenly spaced, lamellar bodies characterized by concentric lamellae. But their origin and nature are uncertain.
Recently we had the opportunity to study two patients afflicted with pulmonary alveolar proteinosis and to obtain tissue at the time of lung biopsy, lung washings and sputum for electron microscopic study. Our electron microscopic observations revealed that there was a new myelin-like laminated body which had not been noted previously either in alveolar lining or free alveolar cells or in alveolar air spaces. In this paper, the ultrastructural features of the new myelin-like laminated body are described.
CASES Case 1. The patient was a 16-year-old male who was found to have a "butterfly" pattern of shadow around the hilus of the lung on chest radiographs taken at a school health examination in April 1972 (Fig. 1) . Diagnosed as pulmonary tuberculosis, he was admitted to Shonai Hospital, and remained there for 6 months, during which time he received antituberculosis drugs such as Streptomycin, PAS and INH.
As the abnormalities on chest radiographs were not resolved, he was referred to Tohoku University Hospital in October 1972. Physical examinations on admission revealed no particular findings and he remained asymptomatic during the course of the disease. In November 1972, an open lung biopsy was performed and the diagnosis of pulmonary alveolar proteinosis was established histopathologically.
A part of the lung tissue obtained was processed for electron microscopic observation.
By February 1973, he had completely recovered without any treatment and was discharged.
Case 2. A 44-year-old man, who had been working as a carpenter for about 20 years, had been well until March 1970, when he had a spell of high fever and received treatment under the diagnosis of pneumonia.
Four months later, he got well and was restored to employment.
From July 1971, he had shortness of breath when he walked hurriedly or went up the stairs, and cough and bloody sputum developed, so he was admitted to Tome Public Hospital where a diagnosis of sarcoidosis was considered highly probable.
In October 1971, he was referred to Tohoku University Hospital for more extensive examina tions.
Chest radiographs revealed a fine, diffuse, soft nodular density extending from around the hilus of the lung to the periphery bilaterally showing the "butterfly" distribution ( Fig. 2) . On auscultation of the chest small-sized moist rales were heard over the left lower lung field and the percussion note over the anterior chest on the both sides was short.
The clinical diagnosis was uncertain but on April 4, 1971 , an open lung biopsy established the diagnosis of pulmonary alveolar proteinosis.
The lung tissue was examined by light microscopy, but not submitted for electron microscopy.
Because of the progressive nature of the condition, broncho-pulmonary lavage was started in June 1971, and electron microscopic observations were made on lung washings and sputum.
MATERIALS AND METHODS
Diagnosis of alveolar pulmonary proteinosis was established in both cases on the basis of the open lung biopsy and the use of a variety of staining techniques. Ultrastructural studies were made on lung tissue from Case 1, which was obtained from the right lower lobe, and lung washings and sputum from Case 2. The lavage fluid contained flecks and pieces of a gray-tan material which precipitated on the bottom of a bottle after standing at 4•Ž for 10 min.
The tissues and the precipitated material from lung washings and sputum were fixed for electron microscopy in 2% glutaraldehyde buffered at pH 7.4 with isotonic phosphate buffer at 4•Ž for 2 hr. They were washed in two successive changes of phosphate buffer over a one-hour period and postfixed in phosphate-buffered 1% osmium tetroxide (pH 7.4) at 4•Ž for 1 1/2 hr. The specimens were dehydrated in graded alcohols and embedded in Epon 812. Ultrathin sections were cut with a diamond knife on a Porter-Blum ultramicrotome MT-2 and stained with uranyl acetate and lead citrate, or with methenamine silver. Grids were examined with a JEOL 100C electron microscope at an accelerating voltage of 80 KV. 
RESULTS

